Introduction
============

Langerhans cell histiocytosis (LCH) is a multisystem disorder of unknown etiology characterized by the accumulation of histiocytes in various tissues.[@b1-imcrj-11-065] Langerhans cells (LCs) are dendritic cells and are normally only found in the skin and major airways. The LC is named after Paul Langerhans (1847--1888), a German pathologist.[@b2-imcrj-11-065] In LCH, the LCs are abnormal and cause damage and may be found in different parts of the body, including the eye.

The pathogenesis of LCH is still unclear. The benign morphology of its proliferating cells and its characteristic inflammatory infiltrates suggest that LCH may be an inflammatory disorder, and dysregulated expression of inflammatory cytokines, such as interleukin-17A, has been reported.[@b3-imcrj-11-065],[@b4-imcrj-11-065] However, the pathologic LCs in LCH are clonal.[@b3-imcrj-11-065] It has a variable clinical course, occasionally seen in adults, but predominantly occurs in children[@b5-imcrj-11-065] peaking during ages 1--4.[@b6-imcrj-11-065],[@b7-imcrj-11-065] LCH is more common in boys than girls.[@b2-imcrj-11-065] Unifocal and single-system disease dominates over multisystem disease in most studies,[@b8-imcrj-11-065]--[@b10-imcrj-11-065] and multisystem LCH harbors a more unfavorable outcome.[@b3-imcrj-11-065],[@b9-imcrj-11-065],[@b11-imcrj-11-065],[@b12-imcrj-11-065]

LCH was formerly known as "histiocytosis X," and historically, it included three subgroups: eosinophilic granuloma, Hand--Schuller--Christian disease, and Letterer--Siwe disease. Ophthalmic manifestations in LCH are seen in 10% of cases,[@b13-imcrj-11-065] and most cases involved the orbit. Intraocular involvement is rare and is usually found in the subacute disseminated form.[@b14-imcrj-11-065] Bilateral intraocular involvement in LCH is exceptional. But, herein we report a case of acute multisystemic LCH with bilateral intraocular involvement. Written informed consent was taken from the patient's father.

The treatment for LCH is based on disease severity and a number of systems involved.[@b1-imcrj-11-065] Low to moderate doses of methotrexate, prednisone, and vinblastine are used as therapy. When intraocular LCH is part of widespread disease, treatment guidelines parallel those recommended for the multisystem disease.[@b15-imcrj-11-065] LCH with recurrent BRAF mutations respond well to an RAF pathway inhibitor.[@b3-imcrj-11-065] The prognosis and the ultimate outcome depend not only on the therapy but also upon several other factors, such as the age of presentation, multisystem involvement, and response to initial therapy. The mortality rate in children and patients with multisystem involvement is high because of failure of key organs such as bone marrow, lungs, and liver.[@b1-imcrj-11-065] The 5-year survival rate in children under 2 years, even with aggressive chemotherapy, is only 50%.[@b16-imcrj-11-065]

Case report
===========

A 15-year-old boy presented with profound painless progressive diminution of vision of right eye since 3 months. Suddenly, in the left eye, he developed a painful red eye during the last 15 days. On ocular examination, best-corrected visual acuity in the right eye was hand movement close to face with an inaccurate projection of rays and in the left eye was 6/60. The right eye pupil was 8 mm in size, dilated, and nonreacting ([Figure 1A](#f1-imcrj-11-065){ref-type="fig"}), and the retina had exudative retinal detachment around the disc with macular edema ([Figure 1B](#f1-imcrj-11-065){ref-type="fig"}). The left eye was congested and the cornea was edematous. The anterior chamber was filled with fibrinous exudates and hyphema ([Figure 2](#f2-imcrj-11-065){ref-type="fig"}). Hemorrhagic iris nodules were noted in the iris stroma without iris neovascularization. The pupil was 5 mm in size, irregular with multiple posterior synechiae, and sluggishly reacting and covered with fibrinous exudates. The lens appeared clear, but the details of vitreous and retina of the left eye could not be appreciated. An ultrasonography of right eye showed hyperechoic shadow in vitreous and areas of retinal detachment with subretinal fluid collection, but left eye ultrasonography was normal. Intraocular pressures in right and left eye were 12 and 31 mmHg.

The episode was preceded by high-grade fever with chills/rigor and multiple skin rashes involving the face and trunks for the past 4 months. It was also associated with painful subcutaneous nodules over the scalp, trunk, and arms followed by painless enlargement of axillary and cervical lymph nodes.

On systemic examination, there were multiple papulonodular rashes over the face ([Figure 3A](#f3-imcrj-11-065){ref-type="fig"}) and trunk with a subcutaneous ulcerated nodule in the scalp, arm, and back of trunk ([Figure 3B](#f3-imcrj-11-065){ref-type="fig"}). The cervical and axillary lymph nodes were enlarged, firm, nontender, and not matted. Histopathological examination of skin and axillary lymph nodes revealed dense infiltrate of cells composed of histiocytes, lymphocytes, and occasional eosinophils. The histiocytes have scanty cytoplasm, a nucleus with coffee bean appearance and prominent nucleoli with mitosis ([Figure 4](#f4-imcrj-11-065){ref-type="fig"}) and were positive for histiocytic S 100, suggestive of LCH. MRI of the brain showed a well-defined enhancing lesion measuring 2×0.8 cm in the right scalp of superior temporal fossa which was isodense in T~1~ but hyperdense in T~2~ and fluid-attenuated inversion recovery with no obvious bony lesion. With the diagnosis of multifocal LCH, chemotherapy in form of injection of vinblastine 6 mg was started by an oncologist.

For eyes, the patient was treated with prednisolone acetate 1% eye drop 6 hourly in the right eye and 1 hourly in left eye along with atropine 1% eye drop thrice and brimonidine tartrate 0.2% + timolol maleate 0.5% eye drop twice in the left eye. After consultation with an oncologist, a tapering dose of prednisolone 40 mg tablet once daily along with proton pump inhibitor therapy was started.

After 1 week, vision in right eye improved to counting finger at 1 foot with an inaccurate projection of rays and 6/24 in the left eye. No other significant changes were noticed in the right eye. In the left eye, the conjunctival congestion decreased, cornea became clear, and hypopyon and hyphaema were resolved and fundus glow became visible. The intraocular pressure was 16 and 13 mmHg in each eye. The dose of oral steroids was tapered, and the patient was kept under regular follow-up, but was lost to follow-up after 2 months. Later, the death of the patient due to multiple organ failure was confirmed by the patient's guardian.

Discussion
==========

Bilateral intraocular involvement by LCH is rare and has been reported as both an isolated focus of LCH and as part of disseminated disease.[@b2-imcrj-11-065] Intraocular LCH can mimic iritis, iridocyclitis, or choroiditis.[@b15-imcrj-11-065] Secondary glaucoma can occur due to obstruction of aqueous outflow by LCs.[@b15-imcrj-11-065]

LCH predominantly occurs in children and is occasionally seen in adults. Younger patients tend to have multifocal involvement[@b17-imcrj-11-065] and have a more aggressive clinical course compared with those with unifocal disease. Herein, we described an exceptional case of multifocal LCH with bilateral intraocular features sparing the orbit in an adult with unfavorable prognosis.

Letterer--Siwe variant of LCH typically has multifocal lesions with fever with a localized infection, otitis media, and maculopapular, eczematous, or purpuric skin lesions. There may be hepatosplenomegaly severe bone marrow involvement resulting in anemia, thrombocytopenia, and leukopenia and cystic lesions of the skull, pelvis, and long bones. The course is commonly fulminant and fatal, with few spontaneous remissions despite therapy.[@b17-imcrj-11-065] Our case was close to the Letterer--Siwe variant of LCH. Although LCs in LCH are clonal, their benign morphology and absence of reported recurrent genomic abnormalities have suggested that LCH may not be a neoplasm, but the oncogenic BRAF V600E mutation has been identified in few cases, which strongly suggests that LCH is a neoplasm.[@b3-imcrj-11-065] V600E *BRAF* mutations are more common in melanoma and respond well to therapeutic BRAF inhibitors like vemurafenib.[@b18-imcrj-11-065] Discovery of recurrent mutations affecting the MAPK and mTOR--AKT pathways in some of these histiocytoses has now led to the evolution of this condition from a primary inflammatory condition to that of a clonal neoplastic disease.[@b19-imcrj-11-065] However, we were not able to perform such cancer-associated mutation studies in our case due to unavailability of this facility.

The prognosis and the ultimate outcome depend not only on the therapy but also upon several other factors, such as the age of presentation, multisystem involvement, and response to initial therapy. The mortality rate in children and patients with multisystem involvement is high because of failure of key organs such as bone marrow, lungs, and liver. The 5-year survival rate for children under 2 years, even with aggressive chemotherapy, is only 50%.[@b16-imcrj-11-065]

Conclusion
==========

Intraocular LCH is rarely encountered in ophthalmic practice. Bilateral simultaneous intraocular manifestation is exceptional. Late onset of the disease with multifocal involvement is indicative of poor prognosis.

Consent
=======

Written informed consent has been provided by the patient's parent to have the case details and any accompanying images published.

We would like to thank Mr Suresh Raj Sharma, senior technical staff, for the acquisition of the clinical photographs and B-Scan.
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![Left eye with circumciliary congestion, edematous cornea, and fibrinous exudates with hyphema in anterior chamber.](imcrj-11-065Fig2){#f2-imcrj-11-065}
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![Histopathological examination of skin showing dense cellular infiltrate composed of histiocytes, lymphocytes, and occasional eosinophils.\
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